Introduction
============

Dry eye is a highly prevalent multifactorial disease affecting 14%--33% of adults worldwide.[@b1-opth-12-091]--[@b5-opth-12-091] Mild to moderate forms of dry eyes are most common and are associated with significant healthcare and economic burden.[@b4-opth-12-091]--[@b6-opth-12-091] An interplay of factors including environmental, living habits, nutrition, and underlying systemic disease contributes to dry eyes and significant decrease in quality of life.[@b3-opth-12-091],[@b4-opth-12-091],[@b7-opth-12-091]--[@b9-opth-12-091]

Dry eyes refractory to treatment could potentially be due to eyelid infestation by Demodex mites.[@b10-opth-12-091]--[@b13-opth-12-091] The Demodex mites can induce lid margin inflammation and cause peri-follicular cuffing with edema and, by living in meibomian glands,[@b14-opth-12-091] can potentially obstruct the glandular ducts and deplete the tear film of meibum lipids.[@b15-opth-12-091] The current treatment for demodicosis-related blepharitis is tea tree oil, which contains an active ingredient (terpinen-4-ol) that is effective in killing Demodex mites.[@b16-opth-12-091]--[@b18-opth-12-091] Previous studies have shown that terpinen-4-ol has both antimicrobial and anti-inflammatory activity in humans by suppressing pro-inflammatory cytokines.[@b17-opth-12-091],[@b19-opth-12-091] One of the commercially available preparations that contains terpinen-4-ol is the Cliradex^®^ lid wipes (Bio-Tissue, Doral, FL, USA). This product has no preservatives and has been used as lash and facial cleanser and may help in relieving symptoms associated with dry eye caused by blepharitis.[@b20-opth-12-091]--[@b23-opth-12-091] Its clinical efficacy is shown in a study by Gao et al, in which all of the 24 patients recruited had improvement in ocular itching with 4 weeks of 5% tea tree oil ointment, out of which 16 patients were relieved completely.[@b24-opth-12-091] However, two patients experienced a little irritation, but this was not related to lack of response to treatment, and how the patients were instructed to use the ointment was not reported.[@b24-opth-12-091]

The terpinenes are known to be potentially irritating to the eyes;[@b25-opth-12-091] stinging has been documented in the context where clinical signs of blepharitis were improving, but it has not been documented in the use of wipes in a person without blepharitis. Therefore, it is critical that the technique of application is correct, so that minimal leakage to the conjunctiva occurs. The method of instruction can potentially impact on how tea tree oil is applied. In addition, eyelid wipes are different from ointments, and there have not been any studies that advise on the most suitable form of training for potential users nor any consensus on what is the best technique of application of the terpenoid-impregnated wipes.

Since blepharitis is a chronic disease, prolonged treatment may be necessary. Quite apart from the proven efficacy of tea tree oil, if training on the use of eyelid wipes is associated with minimal to no discomfort, it will impact on the acceptance of the treatment, the perseverance of using the wipes, and likely the long-term success of this type of therapy. The manufacturers also recommend Cliradex wipes for patients with blepharitis without evidence of Demodex infestations, although this has not been evaluated in published studies.

In this study, we aimed to evaluate satisfaction level of Cliradex eyelid wipes in terms of ease, comfort, and convenience of use and compare two modalities of teaching patients on the use of these wipes.

Materials and methods
=====================

Study design
------------

This was a randomized observer-masked parallel study. All participants were either recruited from a clinic in Singapore National Eye Center (SNEC) or by word of mouth. The study received approval from the Centralized Institutional Review Board of Singhealth Services, and all participants provided written informed consent. All procedures complied with the tenets of the Helsinki Declaration on human research. This is not a randomized treatment trial; hence, no treatment modalities are being compared, and use of the "treatment" device is uniform for all participants.

Recruitment
-----------

Participants fulfilled all the following criteria: aged ≥21 years, possess a mobile phone, able to read basic English instructions, and agreeable to receive a daily text message through the mobile phone as a reminder to use the lid wipes during study period. These participants had not been previously diagnosed with blepharitis and did not have previous experience of using eyelid care products. We excluded participants who were pregnant, lactating, or planning a pregnancy.

Method of randomization
-----------------------

This is a parallel-group observer-masked randomized study involving a convenient sample size of 50 participants. Randomization was performed at the dry eye clinic of SNEC with each participant randomly selecting one of two types of envelopes, which comprised information of whether participant received video or live demonstration. A witness was present during the randomization process at the commencement of the study. There were a total of 25 envelopes of each type, such that there were an equal number of participants in each group. The code was then kept by an administrative staff who was not involved in the subsequent assessment of participants, that is, basic demographics, acceptability of wipe use, and so on.

Method of demonstration
-----------------------

Twenty-five participants received a live demonstration on the technique of applying the eyelid wipes. This demonstration was performed by a student who received prior standardized training by an opthalmologist on the correct technique of wipe use (refer to Supplementary materials: script for live demonstration and video demonstration link). A recording of the demonstration was performed for quality assurance and was assessed to be suitable by a study investigator. The other 25 participants were provided with an online link to a youtube video demonstration and were shown the video on a mobile phone.[@b26-opth-12-091] They had the option of further reviewing the same video whenever necessary. This video script was written and acted out by a student, and the entire process of video making was edited and supervised by an opthalmologist who is familiar with the techniques of using eyelid wipe. All 50 participants also received a daily SMS reminder at an agreed time as a reminder to use the wipes, but they were not required to reply or report on the time of use of the wipe.

Study procedures
----------------

On participants' first visit, they completed a Standard Patient Evaluation Eye Dryness questionnaire,[@b27-opth-12-091],[@b28-opth-12-091] and their eyelids were assessed clinically by a trained ophthalmologist.

The presence of "crusting" and "meibomian glands (MG) plaques" was rated as present or absent, and the regularity of MG orifices was rated as regular or irregular. Eyelid examination procedures have been reported in one of our previous papers.[@b29-opth-12-091] On the second visit 1 week later, the participants answered questions related to their socioeconomic status (housing type, income, and highest education level) and the outcome of the study. The staff who assessed the patients' basic demographics and study outcomes were blinded to the teaching method of each of the participants.

Assessment of study outcomes
----------------------------

Acceptability of Cliradex treatment was assessed based on an interviewer-administered questionnaire on the reported ease, comfort, and convenience of use, and each of these factors was graded on a scale of 6 steps from 1 to 6, ranging from the most negative to the most positive. For example, in the assessment of comfort, the scale ranges from (1) extremely uncomfortable to (6) extremely comfortable (Supplementary materials). The interviewers have received prior training and memorized a standardized script when administering the questionnaire to ensure standardization.

Adverse stinging sensation was evaluated based on scale of 1--4, where 4 is most stinging and 1 is no stinging.

Another outcome is whether participants were able to display the correct technique of eyelid cleaning competently at the end of the study. Thus, on the second visit, the participants had demonstrated their technique to a study investigator, and the competence of use was graded on a scale with four steps: ranging from 1 (unable to perform) to 4 (excellent performance). The script instructions have been divided into four steps (Supplementary materials). If all the four steps were deemed competent, a grade of "Excellent" would be assigned. If three-fourths of the steps were competent, a grade of "Reasonable" was assigned. If only two of the steps were correct, the grade given was "Needs improvement." When only one or none of the steps were performed correctly, the grade given was "Unable to perform." Actual wiping technique in step 4 includes the number of times of wiping, the length, direction, position, and accuracy of wiping motion.

Statistical analysis
--------------------

The clinical parameters were presented and compared in each teaching group using independent two-tailed *t*-tests for continuous variables and chi-square tests for categorical variables.

Frequency distributions of all outcome variables were plotted on bar graphs. The outcome variables were evaluated as categories using chi-square tests or Fisher's exact probability tests, although for reference, the median and interquartile range of the raw findings were also reported. The effects of potential confounding variables such as age and socioeconomic status were controlled using a logistic regression model.

The level of statistical significance was set at alpha \<0.05.

Results
=======

Overall, 88% of the participants were females and the mean age was 42.7±16.5 years. Demographics and clinical characteristics of the participants were found to be similar between the two teaching groups ([Table 1](#t1-opth-12-091){ref-type="table"}). The clinical severity of symptoms and ocular surface signs suggest that these were not participants with overt blepharitis.

Overall, 58% of the participants were rated as excellent in their technique, and another 26% were rated as reasonably good technique. In other words, more than three-fourths were using the eyelid wipes correctly. Only 16% needed some improvement. There was no difference in the competence between the two groups of participants (*p*\>0.05).

At the end of 1 week, the ease, comfort, convenience, and stinging experienced by participants was assessed by an investigator and the results are shown in [Table 2](#t2-opth-12-091){ref-type="table"}, and the overall frequency of the responses is shown in bar charts ([Figure 1](#f1-opth-12-091){ref-type="fig"}). At least half of the participants (median) found the use of eyelid wipes to be "quite easy," "quite convenient," and "slightly comfortable." In terms of the level of stinging, the median corresponded to "some stinging but mild." Only one of the participants, a 50-year old woman who had been taught to use the wipes by a live demonstration, reported stinging to be "intolerable," despite having been graded as "excellent" in terms of technique. We did not find any factors that were different between those with good competency, defined as "reasonable" or "excellent" (42 participants) compared to those with poor competency, defined as "needs improvement" or "unable to perform" (eight participants). The median age of participants with poor competency versus good competency was 42 and 38 years, respectively. However, the difference was not statistically significant. Similarly, gender, race, education level, and income levels were not significantly different.

There were no differences in these outcomes between the participants who were given a live demonstration compared to those offered online video demonstrations. When the outcomes were adjusted for by age, gender, or socioeconomic status, there were still no differences between the teaching methods (all *p*\>0.05).

Discussion
==========

In this short study, we found the terpenene-containing wipes to be easy, comfortable, and convenient to use. Overall, some stinging sensation was experienced, but it seemed to be minimal. Both live and online video demonstrations were equally effective as a method of instruction to teach the technique of use. Most patients had a good technique when assessed by a trained evaluator.

Higher concentration of 50% tea tree oil scrub was able to kill mites but gave variable amount of irritation to the patients.[@b30-opth-12-091] However, this adverse effect was found to be reduced if correct technique of application was performed to minimize spillage into eyes.[@b30-opth-12-091] Hence, it is highly important to evaluate the instruction methods to ensure correct application technique and minimize adverse effects. No previous studies have compared the methods of teaching for the use of eyelid wipes.

As far as we know, there have been no previous studies on the practical issues encountered on the use of terpenene-isolated eyelid wipes. There has been one study done on tolerability and acceptability of another eyelid hygiene product (Blephagel; Laboratoires Thea, Clermont-Ferrand, France).[@b12-opth-12-091] Although Blephagel has been found acceptable for use after 21 days of use, it does not contain terpenoids and would not be expected to be efficacious in killing mites. A similar eyelid product that contains tea tree oil is Oust™ Demodex Cleanser[@b31-opth-12-091] (OCuSOFT, Richmond, TX, USA), but the adverse effects of using this preparation, if any, have not been reported.[@b32-opth-12-091]

The strength of this study is the randomized design and the quality assurance measures such as daily reminders to use the eyelid wipes, training of study investigators, and recording of live demonstration performed by the investigators. Uniform training of investigators ensures consistency between teaching the participants. In addition, we also adjusted the outcomes by socioeconomic factors because we postulated that socioeconomic factors such as education level may affect the competence of use and their compliance to treatment as seen in patients on long-term medications such as statins.[@b33-opth-12-091],[@b34-opth-12-091] There is no issue of "desire to please" as this is not a treatment trial, and regardless of participants' study outcome, they would still be receiving the same treatment.

The main limitation of this study is the absence of older people and those with dry eye, which are the main target users in clinics. As this is a pilot-type study, we could not exclude a type 2 error especially in outcome variables where only a few participants were positive. It may not be cost-effective to conduct a large study just to increase the number of people who found it "not easy to use the Cliradex wipes." Other limitation includes the short duration of use of eyelid wipes as a single box will enable use of 1 month in actual clinical practice. We also did not evaluate non-English speakers or patients who are not Internet literate.

In clinical practice, demodicosis is a difficult form of blepharitis[@b13-opth-12-091],[@b35-opth-12-091] to treat, and its prevalence in elderly could be as high as 70% over 80 years of age.[@b3-opth-12-091],[@b36-opth-12-091] Although terpenoids, the active form of tea-tree oil, have been shown to be effective to kill mites, they are difficult to dissolve or formulate consistently.[@b17-opth-12-091] Since Cliradex wipe contains terpenoids, currently it is the only commercially available preparation that has been found to be effective against Demodex infestations. Application as ointment or emulsion may not be easy especially for old patients as it requires more coordination than using eyelid wipes.[@b37-opth-12-091] Therefore, the clinical significance of our findings is that this eyelid wipe is a potentially tolerable and easily applicable cleansing agent. The ease, comfort, and convenience of use, together with acceptable levels of stinging (adverse effect), should facilitate compliance in the longer term.[@b12-opth-12-091],[@b22-opth-12-091] Our study also suggests that if there were insufficient healthcare staff to demonstrate the use of these eyelid wipes, it may be equally acceptable for patients to be referred to an online resource, provided that the patients are Internet-savvy. However, we may not be able to extrapolate to all dry eye patients, since the mean age of the participants in this study seems to be younger than the age of the patients from our dry eye clinics.[@b29-opth-12-091],[@b38-opth-12-091]

In conclusion, short-term use of Cliradex eyelid wipes would likely be acceptable for patients, assuming that these patients are of similar educational and cultural background as our participants. The teaching instructions before commencing the use of these wipes may either be demonstration by an experienced person or a pre-recorded online demonstration. Both the methods of teaching are equally useful in ensuring patients' competence of using the eyelid wipes and achieving similar satisfaction level.

Supplementary materials
=======================

The video of the live demonstration of the technique is available to view.[@b39-opth-12-091]

Actual questions asked for the interviewer-administered questionnaire on satisfaction levels: Comfort: How comfortable are your eyes during the last week, when you are using the lid wipes?Ease: How easy is it for you to use the lid wipes?Convenience: How convenient is it for you to use the lid wipes?Stinging: Do you experience any stinging when using the eyelid wipes? If yes, how bad is the stinging?

Script for live demonstration
-----------------------------

Now I will be teaching you on how to use the Cliradex lid wipes.

Step 1: Wash your hands and your face. Make sure they are thoroughly clean with soap and cleanser respectively.

Step 2: Dry your hands and face with a clean towel. Ensure that they are completely dry before you apply the lid wipes.

Step 3: Open the lid wipe packet with a downward motion and remove the first lid wipe from the packet. Unfold the lid wipe which had been folded into 4 quadrants. Each packet of lid wipes contain 2 towelettes (one for each eye).

Step 4: Close one eye. Wipe it in a downward motion 3 times using the same side of the towelette. Flip the towelette over. While keeping your eyes closed, wipe it in a similar downward motion 3 times.

You will feel a cool sensation and that is normal. Let the eyelids air dry for a few minutes and the sensation will disappear. You may choose to fan dry your eyelids if you wish.

This study was supported by grant NMRC\\CSA\\045\\2012 from the National Medical Research Council. We would like to thank Shauna Lim, Jason Ong, Joy Tan, and Gan Junlim for assistance in data collection and logistics for the study.

**Author contributions**

All authors contributed toward data analysis, drafting and critically revising the paper, gave final approval of the version to be published, and agree to be accountable for all aspects of the work.

**Disclosure**

The authors report no conflicts of interest in this work.

![The overall frequency of ease, comfort, convenience, and stinging experienced by participants. (**A**) Ease levels, (**B**) comfort levels, (**C**) convenience levels, and (**D**) stinging levels.](opth-12-091Fig1){#f1-opth-12-091}

###### 

Demographic and clinical characteristics of the participants

  Demographic and clinical characteristics                                                          Total (n=50)   Video[\*](#tfn1-opth-12-091){ref-type="table-fn"} (n=25)   Live[\*\*](#tfn2-opth-12-091){ref-type="table-fn"} (n=25)   *p*-value
  ------------------------------------------------------------------------------------------------- -------------- ---------------------------------------------------------- ----------------------------------------------------------- -----------
  **Demographics**                                                                                                                                                                                                                        
  Gender                                                                                                                                                                                                                                  
   Female, n (%)                                                                                    44 (88.0)      22 (88.0)                                                  22 (88.0)                                                   1.000
  Age, mean ± SD                                                                                    42.7±16.5      40.2±15.8                                                  45.1±17.2                                                   0.298
  Ethnicity                                                                                                                                                                                                                               
   Chinese, n (%)                                                                                   46 (92.0)      23 (92.0)                                                  23 (92.0)                                                   0.261
  **Socioeconomic indicators**                                                                                                                                                                                                            
  Highest education                                                                                                                                                                                                                       
   Up to A levels/diploma, n (%)                                                                    33 (66.0)      18 (72.0)                                                  15 (60.0)                                                   
   University and above, n (%)                                                                      17 (34.0)      7 (28.0)                                                   10 (40.0)                                                   0.551
  Housing type                                                                                                                                                                                                                            
   ≤4 rooms, n (%)                                                                                  21 (42.0)      8 (32.0)                                                   13 (52.0)                                                   
   5 room/executive, n (%)                                                                          25 (50.0)      14 (56.0)                                                  11 (44.0)                                                   
   Private, n (%)                                                                                   4 (8.0)        3 (12.0)                                                   1 (4.0)                                                     0.279
  Gross income                                                                                                                                                                                                                            
    ≤S\$3,000, n (%)                                                                                30 (60.0)      15 (60.0)                                                  15 (60.0)                                                   
   \>S\$3,000, n (%)                                                                                10 (40.0)      10 (40.0)                                                  20 (40.0)                                                   1.000
  **Clinical characteristics**                                                                                                                                                                                                            
  SPEED score, mean ± SD                                                                            7.6±5.7        7.2±5.3                                                    8.0±6.2                                                     0.624
  Presence of crusting RE, n (%)[\*\*\*](#tfn3-opth-12-091){ref-type="table-fn"}                    5 (10.0)       1 (4.0)                                                    4 (16.0)                                                    0.157
  Presence of meibomian gland plaque RE, n (%)[\*\*\*](#tfn3-opth-12-091){ref-type="table-fn"}      18 (36.0)      9 (36.0)                                                   9 (36.0)                                                    1.000
  Regularity of meibomian gland orifice RE, n (%)[\*\*\*](#tfn3-opth-12-091){ref-type="table-fn"}   45 (90.0)      24 (96.0)                                                  21 (84.0)                                                   0.157

**Notes:**

These participants were given a link to an online video demonstration of the eyelid wipe technique.

These participants were given a live demonstration of the eyelid wipe technique.

Baseline clinical characteristics of both eyes were taken but only the right eye characteristics were presented, as there is a significant correlation (based on Pearson correlation coefficient) between right and left eyes for the presence of crusting, plaque, or regularity (R\>0.6, *p*\<0.01).

**Abbreviations:** RE, right Eye; S\$, Singapore dollars; SPEED, Standard Patient Evaluation Eye Dryness.

###### 

Competence of use assessed by investigator, ease, comfort, convenience, and stinging experienced by participants

  Factors affecting acceptability of Cliradex                                     Total (n=50)   Video[\*](#tfn5-opth-12-091){ref-type="table-fn"} (n=25)   Live[\*\*](#tfn6-opth-12-091){ref-type="table-fn"} (n=25)   *p*-value[\*\*\*](#tfn7-opth-12-091){ref-type="table-fn"}
  ------------------------------------------------------------------------------- -------------- ---------------------------------------------------------- ----------------------------------------------------------- -----------------------------------------------------------
  **Acceptability of Cliradex -- ease of use**                                                                                                                                                                          
  Median (lower quartile, median, upper quartile)                                 5 (4,5,6)      5 (4,5,6)                                                  5 (4,5,6)                                                   
  Easy to extremely easy (grades 4--6), n (%)                                     47 (94.0)      25 (100.0)                                                 22 (88.0)                                                   
  Extremely difficult to difficult (grades 1--3), n (%)                           3 (6.0)        0 (0.0)                                                    3 (12.0)                                                    0.235
  **Acceptability of Cliradex -- comfort level**                                                                                                                                                                        
  Median (lower quartile, median, upper quartile)                                 4 (3,4,5)      4 (3,4,5)                                                  3 (3,3,4)                                                   
  Slightly comfortable to extremely comfortable (grades 4--6), n (%)              26 (52.0)      16 (64.0)                                                  10 (40.0)                                                   
  Extremely uncomfortable to slightly uncomfortable (grades 1--3), n (%)          24 (48.0)      9 (36.0)                                                   15 (60.0)                                                   0.156
  **Acceptability of Cliradex -- convenience**                                                                                                                                                                          
  Median (lower quartile, median, upper quartile)                                 5 (4,5,5)      5 (5,5,5)                                                  5 (4,5,6)                                                   
  Convenient to extremely convenient (grades 4--6), n (%)                         45 (90.0)      24 (96.0)                                                  21 (84.0)                                                   
  Extremely inconvenient to inconvenient (grades 1--3), n (%)                     5 (10.0)       1 (4.0)                                                    4 (16.0)                                                    0.349
  **Acceptability of Cliradex -- stinging**                                                                                                                                                                             
  Median (lower quartile, median, upper quartile)                                 2 (2,2,3)      2 (2,2,3)                                                  3 (2,3,3)                                                   
  Little/no stinging, to some but mild stinging (grade 1--2), n (%)               26 (52.0)      14 (56.0)                                                  12 (48.0)                                                   
  Quite bad stinging but goes away, to untolerable stinging (grade 3--4), n (%)   24 (48.0)      11 (44.0)                                                  13 (52.0)                                                   0.473
  **Competence of use**                                                                                                                                                                                                 
  Median (lower quartile, median, upper quartile)                                 4 (3,4,4)      3 (3,3,4)                                                  4 (3,4,4)                                                   
  Reasonable to excellent performance (grade 3--4), n (%)                         42 (84.0)      20 (80.0)                                                  22 (88.0)                                                   
  Unable to perform, to needs improvement (grade 1--2), n (%)                     8 (16.0)       5 (20.0)                                                   3 (12.0)                                                    0.70

**Notes:**

These participants were given a link to an online video demonstration of the eyelid wipe technique.

These participants were given a live demonstration of the eyelid wipe technique.

For comparing medians, Mann--Whitney *U* test was used, and for comparing proportions in 2×2 contingency tables, the chi square test and Fisher's exact test were used. Cliradex^®^ lid wipes (Bio-Tissue, Doral, FL, USA).
